Introduction
Periodic updates of the WHO/IARC Classification of Tumours reference books (i.e. Blue Books) permit intermittent refinements of tumor taxonomy based on an ever advancing state of science. By and large, changes tend to be minor and reflect some trifling parlance among organspecific pathology experts, or the description of some newly recognized boutique tumor entities. In effect, modifications from one edition to the next may have little practical relevance for the general surgical pathologist or the oncology community at large. Truly meaningful changes usually occur over extended periods of time and across multiple editions of the Blue Books. If that is the rule, then the upcoming edition to the WHO's classification of oropharyngeal cancer is a notable exception. The chapter on oropharyngeal carcinoma highlights a profound transformation that has shaken the head and neck oncology landscape in ways that are having a widespread impact on the prevention, diagnosis, treatment, and prognostication of head and neck cancer. Prior to the new edition, a chapter dedicated exclusively to the oropharynx as anatomic site separate from the oral cavity proper did not exist, and a distinctive form of oropharyngeal SCC related to the human papillomavirus (HPV) was not yet recognized. This review will highlight the guidelines proposed by the WHO to aid the diagnostic pathologist in the recognition, designation, and reporting of the HPV-positive form of oropharyngeal SCC and will draw attention to other important, if less momentous, changes made in the new edition.
Separation of Oropharyngeal and Oral Cavity Tumours
Anatomically, the oral cavity proper is comprised of the lips, gingiva, retromolar trigone, hard palate, buccal mucosa, mobile tongue, and floor of the mouth, whereas the oropharynx is comprised of the palatine tonsils, soft palate, tongue base (posterior to the circumvallate papillae), and posterior pharyngeal wall. Although the oral cavity and oropharynx form one continuous chamber lined by an uninterrupted stratified squamous epithelium, and by historical convention have been lumped together under the blanket term "oral" or "oral cancer", they are dissimilar in many important respects. Most notable is the presence of tonsillar tissue (i.e. lingual and palatine tonsils) in the oropharynx, and its absence in the oral cavity. The highly specialized lymphoepithelium (i.e. reticulated epithelium) lining the tonsillar crypts provides a more permissive environment for HPV infection and HPV-driven tumorigenesis [1] , resulting in much higher rates of HPV in SCCs of the oropharynx (OPSCC) than in SCCs of the oral cavity.
More precise tumor classification as a function of anatomic subsite is helpful in identifying and explaining epidemiologic trends and interpreting clinical trials. Reflecting the rising burden of HPV-positive cancer, recent analyses of cancer registry data show dramatic increases in incidence of oropharyngeal carcinomas during the past 15-20 years in several parts of the world, even as the incidence of oral cavity carcinomas has remained constant or declined during the same period [2] . As for clinical research, careful attention to tumor site and HPV status when designing studies and interpreting data facilitates meaningful comparison of treatment responses for patients enrolled in these trials. In effect, persistent disregard for the anatomical, histological, ultrastructural, and immunological differences between the oral cavity and oropharynx may have masked important differences in incidence trends and clinical outcomes. This distinction had been appropriately recognized in the 7th edition of the American Joint Cancer Committee (AJCC) staging manual which separately staged oral cavity and oropharyngeal carcinomas. The just released new 8th edition will also now separately stage HPV-driven (p16 positive) and HPV-negative (p16 negative) OPSCCs. To further remedy this longstanding shortcoming, the 2017 edition of the Blue Book appropriately partitions carcinomas of the oral "vault" into tumours of the oral cavity and oropharynx.
New Terminology for Squamous Cell Carcinomas of the Oropharynx
SCC of the head and neck has long been regarded as a monotonous tumor entity. Important distinctions including anatomic site have largely been ignored given the uniformity of histopathology and response to treatment. However, since the release of the 2005 edition of the Blue Book over a decade ago, a body of work has underscored important differences in a subgroup of SCC of the head and neck (HNSCCs) that go well beyond variations related to tumor site and stage. In particular, a subset characterized by origin in the oropharynx and the presence of transcriptionallyactive HPV stands apart as a pathologically and clinically unique form of HNSCC. These HPV-positive OPSCCs have unique demographic profiles, unique genetic features distinct from typical HNSCCs [3] , clinical [4] , feature distinct morphologic features [5, 6] , and have improved clinical outcomes [7] . In effect, recognition of this HPV association amounts to nothing less than the identification of a distinct tumor entity.
Acknowledging that not all HNSCCs are the same, the new Blue Book has adopted a classification scheme that separates OPSCCs as a function of HPV status. For OPSCCs that are found to be HPV positive, the term "squamous cell carcinoma, HPV-positive" is recommended for its simplicity, clarity, and directness. Conversely, the term "squamous cell carcinoma, HPV negative" is recommended for those tumours that are HPV negative. These diagnostic categories should only be used for SCCs of oropharyngeal origin as the significance of finding HPV in non-oropharyngeal sites is much less clear. While the WHO underscores the importance of direct HPV testing (e.g. in situ hybridization and/or PCR based assays), it also allows for indirect testing using p16 immunohistochemical staining as a reliable surrogate marker of HPV status. OPSCCs that are HPV positive have diffuse p16 expression (nuclear and cytoplasmic), something those that are HPV negative typically lack.
The Morphology of HPV-Positive Oropharyngeal Squamous Cell Carcinomas
In those situations where p16 or direct HPV testing is not available, the 2017 edition of the Blue Book recommends "squamous cell carcinoma, HPV not tested, morphology highly suggestive of HPV association" for those OPSCCs showing the typical microscopic features associated with HPV infection. Use of this designation by practicing pathologists obviously requires some familiarity with this distinctive morphologic profile.
HPV-positive OPSCCs consistently arise from the tonsillar crypts. In contrast to HPV-negative OPSCCs, they are not associated with keratinizing dysplasia of the surface epithelium. Most HPV-positive OPSCCs have a distinct, nonkeratinizing morphology (Figs. 1, 2) [5, 8, 9] . Nonkeratinizing SCCs typically consist of large,
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pushing-bordered nests of tumor cells with little or no discernible stromal reaction. They are embedded in the dense lymphoid stroma of the tonsillar tissue and have cells with high nuclear to cytoplasmic ratios and round to oval nuclei which are usually hyperchromatic with inconspicuous nucleoli, brisk mitotic activity with frequent apoptosis, and necrosis. In areas, the tumor cells will become spindled with fusiform nuclei. Maturing squamous differentiation is usually absent or is limited in extent (Fig. 3) [10] . The emerging definition for nonkeratinizing SCC is that, if it has maturing squamous differentiation, that it is present in less than 10% of the overall tumor surface area [5] . Using this definition, ~50-55% of all OPSCCs and ~70% of all HPV-positive OPSCCs are nonkeratinizing [5] .
The morphologic spectrum of HPV-positive OPSCC includes basaloid and papillary SCC, adenosquamous (Fig. 3) , lymphoepithelial (undifferentiated), and sarcomatoid (or spindle cell) carcinomas. It also includes, as recently described in small patient series, the presence of ciliated tumor cells "ciliated adenosquamous carcinoma". Although the number of reported cases of these variant forms is limited, the best available data suggests that patients with transcriptionally-active HPV have clinical outcomes that are similar to HPV-positive OPSCC with typical morphology [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] .
Histologic Grading of HPV-Positive Oropharyngeal Squamous Cell Carcinoma
Largely based on the immature, non-keratinized and basaloid appearance of its tumor cells, HPV-positive OPSCCs are widely perceived as poorly or undifferentiated. Indeed, numerous studies have uniformly reported a strong and direct correlation between HPV positivity and a "high" histologic grade [22] . The grading of HPV-positive OPSCCs, however, may be flawed since grading schemes reflexively adopt the stratified squamous epithelium lining the external surface of the tonsil as its point of reference for gauging morphologic divergence. In reality, HPV-positive OPSCCs usually arise from the reticulated epithelium lining the tonsillar crypts, and they consistently retain the basaloid and non-keratinizing appearance of this specialized epithelium (Fig. 1) [6] . In effect, HPV-positive OPSCC may well be better regarded as highly differentiated carcinomas despite their immature appearance and lack of keratin production. Dispelling the notion that HPV-positive OPSCCs are poorly or undifferentiated carcinomas helps establish these tumours as crypt (not surface)-derived, and disentangles the perplexing epidemiologic trend of improving patient survival in the face of "worsening" tumor grade for patients with OPSCC [23] .
Studies have yet to identify and verify histopathologic parameters that are useful in recognizing the smaller subgroup of HPV-positive OPSCC associated with unfavorable clinical outcomes. Until appropriate histologic correlates are established, the 2017 edition breaks with time honored practices by discouraging histologic grading of HPV-positive OPSCCs.
Small Cell Carcinoma
Small cell carcinoma is a very rare form of head and neck cancer. Most small cell carcinomas of the head and neck occur in the larynx, and its description in the oropharynx is limited to a case reports and small case series. Its inclusion in the 2017 edition to the WHO's classification of oropharyngeal carcinomas reflects a concern that small cell carcinoma of the oropharynx may be on the rise. It is well documented that HPV-positive OPSCCs can undergo small cell transformation (Fig. 4) [24, 25] . In one series, 80% of the cases arose in association with a synchronous or metachronous HPV-positive OPSCC [24] . Accordingly, the rising overall incidence of HPV-positive carcinomas may be driving a parallel upsurge in the appearance of its various subtypes including small cell carcinoma. Retrospective studies have noted the striking absence of HPV in small cell carcinomas of the head and neck prior to 2000 [24] . Thus, an HPV-positive form of small cell carcinoma would not have been readily appreciated at the writing of the 2005 edition of the Blue Book. Like small cell carcinomas of the lung, these HPV-positive small cell carcinomas of the oropharynx are associated with cigarette smoking, high grade cellular features, expression of neuroendocrine markers, and an aggressive clinical behavior including widespread dissemination and poor survival [24] [25] [26] . This aggressive clinical behavior is in sharp contrast to non-small cell carcinomas of the oropharynx where the presence of HPV is associated with highly favorable survival rates. Given this considerable divergence in clinical behavior, the 2017 edition of the Blue Book both acknowledges small cell carcinoma of the oropharynx, and sets it apart as a distinct entity rather than just another variant form of HPV-positive oropharyngeal carcinoma.
Salivary Gland Tumours
There are no minor salivary gland tumours that are unique to the oropharynx, but some do occur with enough regularity at this site to warrant consideration in this section. Polymorphous low grade adenocarcinoma (PLGA) has a strong predilection for the minor salivary glands of the hard and soft palates. PLGA is characterized by cellular uniformity, architectural diversity, and an infiltrative growth pattern including perineural invasion [27, 28] (Fig. 5) . As highlighted by the "low grade" designation adopted in past editions of the Blue Book, PLGA tends to behave in a non-aggressive fashion. Even though 10-33% of patients develop local recurrences and as many as 9-15% develop nodal metastases [24] , PLGA does not metastasize to distant sites or cause patient death. In rare instances, however, PLGA may transform into a highly malignant tumor characterized by high grade morphologic features and more aggressive clinical behavior [29] [30] [31] . To accommodate this definite albeit rare phenomenon known as high grade transformation [32] , the 2017 edition of the Blue Book has abandoned the qualifier "low grade", and now designates these tumours simply as polymorphous adenocarcinomas. This modification helps avoid potential confounding terminology (e.g. "high grade polymorphous low grade adenocarcinoma") and facilitates grade-appropriate therapy for those exceptional cases showing high grade transformation.
Cribriform adenocarcinoma of minor salivary glands (CAMSG) is a salivary gland carcinoma that often arises in the tongue and especially the tongue base [33, 34] . CAMSG is similar and yet subtly different form PLGA. First, both tumours exhibit cellular uniformity and infiltrative growth, but CAMSGs are more likely to exhibit a cribriform or "glomeruloid" pattern of growth (Fig. 5) . Second, both PLGA and CAMSG activate the PRKD gene family, but by different mechanisms (i.e. point mutations in the PRKD1 gene and genomic rearrangements of the PRKD family, respectively). Third, both tumours are relatively indolent, but CAMSG is more likely to metastasize to regional lymph nodes. Currently it is not known whether this behavioral variance reflects innate biologic differences or simply the increased likelihood of CAMSG to involve the posterior (base of) tongue-a site rich in lymphatics and more permissive to regional spread. The continued reluctance on the part of the WHO to include CAMSG in the section on oropharyngeal tumours reflects, in part, the broader decision to incorporate CAMSG within the polymorphous adenocarcinoma family until their discriminating features are sufficiently sharp to warrant separation as distinct tumor entities. 
Conclusion
The new edition of the WHO Blue Book has arrived with great anticipation. Much has changed in head and neck pathology in the past 10-12 years, including a great deal in oropharyngeal tumours. With the alarming upsurge of HPV-positive OPSCC, the WHO has responded by creating a separate oropharynx chapter and separating OPSCCs on the basis of HPV status. Oropharyngeal small cell carcinomas can be HPV-positive and must be distinguished from SCC since they appear to be aggressive tumours, regardless of HPV status. Finally, the WHO has specified that polymorphous adenocarcinoma be the blanket term for tumours formerly designated as PLGA or CAMSG.
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